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f57] ABSTRACT 

"The present invention provides an f-Ml shield having a low 
impedance connection to ground for use in electronic 
equipment, particularly computer systems. Mure 
particularly, an EMI shield for electronic equipment is 
discloscc which includes a conductive ribbon, such as a 
copper ribbon with a polyimide backing, the conductive 
ribbon having openings and coupled to a ground plane. The 
conductive ribbon contacts a surface of a section of the 
electronic equipment to be shielded. A hold down frame of 
a non-conductive material holds toe conductive ribbon in a 
fixed position on the section of the electronic equipment to 
be shielded, a metal plating, such as a combination oT 
copper and nickel, bonds to die section of (be electronic 
equipment to be Shielded and lo the conduct iv* rilibon. The 
meulplaiing contains the fcML The plating also bonds to ibe 
section n: the electronic equipment through the opcei-.ig* of 
the conductive ribbon wherein ihe mc!a| plating and the 
conductive ribbon form a low impedance connection to 
ground. In one embodiment the openings in the conductive 
ribbon are slots and in another the opening* arc circular 
holes. 

1$ Claims, 2 Drawing Sheets 
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LOW IMI'EJIANCE CONNECTION KORAN 
EMI CONXA1NMKNT SHIELD INCLUDING 
METAL PLATING BONDED TO THE 
SHIELDED EQUIPMENT THROUGH 
OPENINGS IN A CONDUCTIVE RTRBON 

BACKGROUND OK THE INVENTION 

"t . Field of the Invention 

The present invention generally relates to a computer 
apparatus, and, mora particularly, to the electromagnetic 
i-verfcrence (EMT) shielding of personal computers. 

2. Description of the Relyied ATI 

^adiailen sources fur electromagnetic waves- have been 
increasing in number with continued advances in industrial 
tecrnoU^y, TUc leakage of electromagnetic waves, 
therefore, lias become a significant prublem since the wave 
can exert adverse influences on Ihe human body and cause 
inenrrcer behavior of integrated circuits in electronic 
cvnnpmenr, particularly electronic computers. 

With Uie constant technological advances in the computer 
iuduaUy. such as faster, higher resolution, displays, faster 
memory, faster processors, etc., comes the problem of EMI 
containment and shielding. Persona! computer systems have 
auained widespread use in the world. These personal com- 
puting sysLems. new provide computing power to many 
segments of today's modern society. A personal computer 
system can xsually he defined as a desktop, floor-standm*, 
o; purlairle microcomputer that includes a system unit 
:iav:ng * system processor \"ith associated volatile and 
non-vola?iie memory, a display nionitoi. a keyboard, one or 
move floppy diskette drives, a hard disk storage device and 
a:; i»ptii>r -.i prJnrn.' OnCof ihe distinguishing characteristics 
of :hcse i> Stems is lh:: use of a System hoard or mother 
h<wn\ wiiivi includes; a ground plane, and which electrically 35 
connects these components together. In general, since metals 
car? absorb cr reflect clcctromcigiiYlk waves, they are effec- 
tively us'.d as shielding materials. In addition, plastics with 
metals ilupwriicu ihcrcon, or plating, van be used for the 
same purpose, for example, mctai plating of either the 40 
olasiics in portable computers or the chassis in desktop 
computers. 

is used in port able and desktop computers lo 
provide £ Taraday Cage (an arrangement of a conducting 45 
shiiei cr conducting mesh bonded together so that an EMI 
snield Ls :::L>v?deO, but connected in such a way lhal induced 
currrnls cannot eiiculale) u» contain EMI. "ITie plating; con- 
tains lhc I-ATJ ynd. through a ground path connection, directs 
it *c die ;^r::und phnc. l-'or the plating lo he most effective, 
Jhi< £n.nmd pain connection should have the least impedance 
possible. Mechanical methtxis, such as wires screwed to the 
plating, c-.v?ri!£r or metal grounding sij'Apa contacting the 
plating &r.£ ground ure used in make the connection to 
g-^w:id. Cihcr meiiiods involve plating touching, platkig ut 3 > 
sc«:!c olhsr --ictai component connected lo the ground plane. 
!"^-.>v methods create a high impedauce connection, thus 
limiting ihs cricctrvcncss of -he plating, Accordingly, a 
£c*iga ai:<J method is needed which creates a low impedance 
connection octweed the plating and the ground plane. w 

SUMMARY OF 7TTF. INVENTION 

J'hc piti.se:'! invention provides art EMI shield having a 
bw iii:pe-;:sncc connection in ground for use in electronic 
eqyipmc:.!. panirui&rly SurnpuLer systems. More 6$ 
particularly, an EMi shield lor electronic equipment is 
disclosed which includes a conduc'tv© ribbon, such ax, for 
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example, a copper ribbon with a polyimide backing, the 
conductive ribbon having openings and coupled to a ground 
plane. The conductive ribbon contacts a surface of a section 
of lhc cicctronic equipment io be shielded. A hold down 
3 frame of a non -conductive material holds the conducive 
ribbon in a fixed position Ou the section of lhc electronic 
equipment tv be shielded. A metal plating, such as a com- 
bination of copper and nickel, hoods to the section of ihe 
electronic equipment to be shielded and to the conductive 
io ribbon, lhc metal plating contains the EMI. The plating also 
bonds to the section of the electronic equipment through the 
openings oF the conductive ribbon wherein the metal plntinc 
and the conductive ribbon forma low impedance connection 
to ground. In one embodiment the openings in the ci.viduc- 
15 live ribbon arc slots and in another the openings aic circular 
holes, 

13RIUF DESCRIPTION OF TUP. DRAWINGS 

Ine present invention may be be tier understood, and its 
numerous objects, lea lures, and advantages made ap-jurem 
lu Ihose skilled in the art by referencing the accompanying 
drawings. 

FIG. 1 is a cut-away view of a portable computer system 
including the EMI shield and low impedance connection 
according to the present invent f no: 

FrG. 2 is a top view of a first embodiment of lhc F.Mf 
shield cormcetion accordini; lo the prcsenl invention; 

FIG. 3 is a cross scclional view taken aiun« lines 3 — 3 of 
rlt*. 2; 

FIG. 4 is a top view of a second embodiment of the EMI 
shield connection according to ihe present invention; and 

1'IG- S i$ a Cruv> actional view laken aloni^ lines 5 — 5 of 
FIG. 4. 

'Ine use of the same reference symbols in dill'creni draw- 
ings indicates similar or identical iiems. 

D£SCRirilON OF THE PREFERRED 
EMBODIMENTS) 

Referring to FIG* 1, a portable couipatci IUO is illusL-aUe 
with a cut-away section to show the EMI shield and low 
impedance connection 1U5 of the present invention. J no 
shielded section illustrated in this ti&uxe Ls the display 11 0 of 
the computer 100. A flexible conductive ribbon 115 having 
openings 120 is coupled to a ground pkne on the ompuicr 
100 motherboard 125. "lite cnnrfiiulivi' iibL»uxi contact a 
surface, usually plasiic, ofihe display 110. A holding j-itins. 
such as a hold down frame 130, usually pl.vslic strips To: some 
other nonconductive material, holds the conductive ribbo;: 
115 in a fixed posiLion on the display 110. A metal plating 
(not shown in this Ggerc), such as a combination of e ripper 
and nickel, chomically bonds to the display 110, usually 
plasiic, and to the conductive ribbon 115. The plating siis;." 
bonds to the display 110 tlirou^h ihe openings 120 si the 
conductive ribbon 115 funning a lov; impedance co^neciion 
u; ground, '1 no openings 120 are preferably circular hoi'-s, as 
illustrated in this embodiment, iicwever ihe opcnin.es L20 
may be of many shapes or sizes, such as ihe slois cr :ln£cr* 
illustrated in a seoond cmbodimeni and discussed !>e<ow. 
The hold down frame 130 is attach::! !c the display I 111 «:? 
any conventional manner. 

Mor meUiods of wjunccling a conductive riW?oD Vj ell 
ol>ject to be shielded included plating tlic object and then 
simply placing a conductive libbon over the platku; and 
clamping the ribbon to the object. This produces .i high 
impedance connection to ground which is much less cflfcc- 
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live in shielding Of containing EMI. FIG. 2 i& a top view of 
a rtrsi embodiment of the EMI shield connection 105 
wherein the openings 120 OQ the conductive ribbon 115 are 
circular holes, and FIG. 3 is a cross sectional view taken 
abng li-is 3—3 Of HG. 2. The opening 121) may be placed 5 
ill any optimally spaced conGguration. As slmwa in FIG. 3, 
the conductive ribbon 115 is, for example, a copper ribbon 
140 wi:h a polyiniide backing 145, such as Mylar™. The 
pclyimmc barfing 145 of the conductive ribbon 115, lor 
instance, contact* the surface of the display 1.10, Which is I£) 
::i»ually a platfk surface. Howgvcr, the copper ribbon 140 
niay, ins.esd, be placed in contact with the surface or* the 
display U0 in tl\u present invention. The metal plating 150 
hoods ?: 'J:e plastic of the display 110 and to ihc copper 
ribbon 140 ei the conductive ribbon IIS. The plating 150 :s 
also bonds to the plastic of the display 110 through the 
ojtuiiiiilp 120 of the conductive ribbon 115 forming a low 
impedance connection bclwesn the plating 150 and the 
COpyer ribbon 140 io ground. Although the plating 150 is 
•Jli^slraicii zs covering the copper ribbon 140 entirely, (he zo 
coppw ri!:!x}n 140 may be masked such IbaUhe platin* 150 
bonds only to the sides of the copper ribbon 140 in (he 
openings UO, In HG. 3 the polyirnidc backing 145 is 
illustrated as etched away from the edges of the openings 
120 providing heticr bonding and lower imped a nee. 25 
however, a low impedance connection is achieved without 
elehing the polyimidc backing 145. 

FICi. 4 stnd FIG. 5 illustrate a second embodiment of the 
piesenl invention wherein the openings 120 in the conduc- 
tive ribbon I.) 5 aic sluts or fingers. 30 

tu ihc method of the present invention for connecting an 
eljctromapneiic interference (IIMI) shield on a display, for 
instance, ;>f a computer the conductive ribl>on having open- 
ings is coupled to ground and contacts a surface" of the 
display, The conducive ribbon is held in a fixed position on '** 
the display wiih a hold down frame. The metal plating is 
chemicajiy bonded to the display and to the. conductive 
ribbon including bonding to ibe display through the Open- 
ings of !he conductive ribbon forming a tow impedance 
ground -tap connection. « 

White lue invenrion has been described with icferencc to 
various ixnbndimciLts, it will be understood that these 
cr;y;>odim;;nls arc niuslralive and that the scope of the 
invcatioc is not limited in them. Many variations, 
modifications, additions and improvements of tlie embodi- 45 
•TenLs described arc possible. Tor example, the disclosed 
method and design may be used on any type of electronic 
e^iiinmcE: 'A here EMI shielding is desirable. The low 
impedance connection disclosed "in the present invention 
nay also be used wheie the conductive ribbon connects with 50 
the ground plane of a motherboard, 
v/hat is cia:med is: 

i. An electro-magnelic interference (EMI) shield tor 
shielding HIvTI in on electronic equipment comprising: 

a £mujrf plane; 5 * 
c conductive ribbon having bond openings, the conduc- 
tive ribbon bcina coupled to ;bc ground plane and 
crinvrv'.ing a surface of c section of the electronic 
cqulyiiKsni io be shielded; 63 
hoiCi r: frame of a non-conductive material holding 
■he conductive ribbon in a iixed position on the section 
of the. electronic equipment to be shielded; and 

a rr.etai plating deposited upon and bonded lu the con* 
duciive ribbon and deposited extending lhroun,lj the gj 
bond openings, of the conductive ribbon to bond 
directly, without intervening connectors, io a section of 
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a strvcmral enclosure of the electronic equipment to he. 
shielded, the metal plating containing EMI and forming 
a low impedance connection with the ground plane and 
the conductive ribbon. 

2. An HMI shield, as recited in *r 1»im 1, wherein: 
the openings in the conductive ribbon arc slots, 

3. An EMI shield, as recited in claim 1, wherein: 
the openings in Ihe conductive ribbon arc circulur holes. 

4. An EMI shield, as recited in claim 1. wherein: 
the conductive ribbon is a copper ribbon having * poly- 

imidc tacking and wherein the metal plating chemi- 
cally bonds to the copper 

5. An F.MI shield, as recited in claim l, wherein: 
the metal plating is a combination of copper ah^ nickel- 
6- An EMI shield, as recited in claim I, wherein: 
the metal plating is chemically bonded to the conductive 

ribbon and chemically Inrnded through the bond open- 
ings to the section of the siiuctural enclosure of tac 
electronic equipment Io be shielded. 

7. An EMI shield, as rccitec in claim !. herein the 
sU"U crural enclosure is: 

a chassis of a desktop computer or a plastic housing of a 
porLihlc computer. 

8. A computer having a section shielded from electro- 
magnetic interference (KM!) COuiprisin«: 

a ground plane; 

a conductive ribbon having bond opcuings, the conduc- 
tive ribbon I wing coupled to the ftround plane and 
contacting a surface of a section of a structural enclo- 
sure of the computer that shielded; 
a holding means of a non-conduciive material for holding 
ihc conductive riblxm in a fixed position on the section 
shielded; ant! 

a metal plating de posited upon and bonded in ihc con- 
ductive ribbon and extending through the bond open- 
ings of the conductive ribbon Jo bond directly, without 
intervening connectors, to the seel inn of the StruotUial 
enclosure cf the computet that i> shielded, the metal 
plating containing EMI and forming a low impedance 
correction with the ground plane and the conducive 
ribbon. 

9. A computer having a section shielded, as recited in 
claim 8, wherein: 

the openings in the conductive ribbon are slots 

10. A computer having a section shielded, as recited in 
claim fl, wherein: 

the owning* in the conductive ribbon are circular holes. 

11. A computer having a section shielded, as recited in 
claim 8, wherein : 

the conductive ribbon is a copper ribbon having a poly- 
irnidc. backing aud wherein die meial platiCg bonus to 
the copper. 

12. A computer having a section shielded, er rocitcc? in 
Claim H, wherein: 

the metal plating is a combination of copper and nickel. 

13. A computer, as recited in claim «S. wbcrcia: 
the metal plaiing is chemically Ixmdcd io the conductive 

ribbon and cbcniically Umded :h rough the Jv. 1u J cpec- 
ings to the section of the Strccluraj enclosure '.:f \b>- 
electronie equipment to be shielded. 

14. A method for connecting ac clectro-magpctic iil!Cf- 
feituce (HMI) shield on a section of a structural enclosure of 
an electronic equipment, the method cr?m prisma.: 

coupling a conductive ribbon ui ground, the conductive 
ribbon having bond openings and contacting a surface 
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of the section of the structural enclosure of the elec- 
tronic equipment; 

holding the conduct Jve ribbon using a hold down frame of 
a non-conductive material in & Jbccd position on the 
section of the structural enclosure of the cleclrtmic 
eqBinrr.eDt; 

depositing a metal plating; 

bondfng tfcc deposited metal plating to the conductive 
ribbon: 

s.slVLcir.£ tho m*Tyl plating dcpo.vtiou through the honrl 
Openings in the conductive rihhoD; and 

'juudii:$ the metal plating extending tiiamgh Jhe bond 
openings directly, without connection tg an intcn'ening 
counselor, lo the section of, the structural enclosure of J J 
the cl&ctronic equipment, Lhe metal plating containing 



20 



EMT snn* forming a low impedance Conner lion to 
ground and the conductive ribbon. 

15. A method, un recited in claim 14, wherein: 
the openings in the conductive ribbon are slols. 

16. A method, as recited in claim 14, wherein: 

the openings in the conductive ribbon are circular boies. 

17. A method, as recited in claim 14. wherein: 

the conductive ribbon is a copper ribbon having a poly- 
imiric hacking and wherein the metal plating bonds to 
the copper. 

IS. A method, u& recited in claim 14, wbcruiij. 

the rnctai plating is a combination of copper and nickel. 
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